); 

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAM MEN ARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 



(19) Weltorganisation fur geistiges Eigentum 
Internationales Hiiro 

(43) Internationales Verdffentlichungsdatum 
1. Marz 2001 (01.03.2001) ^ 




PCT 



(10) Internationale Veroffentiichungsnummer 

wo 01/14765 Al ^ 



(51) Internationale PatentklassiGkation^: FI6F 9/05 

(21) Internationales Aktenzeichen: PCT/EP(XV08233 

(22) Internationales Anmeldedatum: 

23. August 2000 (23.08.2000) 

(25) Einreichungssprache: Deutscb 

(26) VerGfTentlichungssprache: Deutsch 

(30) Angaben zur Prioritat: 

199 39 969.7 24. August 1999 (24.08J999) DE 



100 24 571.4 19. Mai 2000 (19.05.2000) DE 

(71 ) A n m elder (fur alle Bestimmungsstaaten mit Ausnahme von 
US): DAIMLERCHRYSLER AG [DEA)E]; Epplestrasse 
225. 70567 Snittgan (DE). CONTITECH LUFTFEDER- 
SYSTEME GMBH [DE/DE]; Philipsbomsirasse 1, 30165 
Hannover (DE). 

(72) Erfinden und 

(75) Erfinder/Anmelder (nur fur US): ACKER, Bemd 
[DE/DE]; Mittelstrasse 6/1, 73733 Esslingen (DE). 
GONNHEIMER, Peter [DE/DE]; Schillerstrasse 
20, 71384 Weinstadi (DE). KLANDER, Hans-Peter* 

[Fortsetzung auf der nachsten SeiteJ 



(54) Title: SPRING-AND-SHOCK ABSORBER SYSTEM WITH DIFFERENTIAL U-BELLOWS 



(54) Bezdchnung: FEDER-DAMPFERSYSTEM MIT DIFFERENZROLLBALG 



NO 



O 



SchlauchFoUbaig 



(57) Abstract: The invention relates to a combined 
spring-and-shock absorber system for supporting wheel 
suspensions or axles on a vehicle body. The inventive 
system comprises tubular U-bellows that are arranged 
between a wheel-carrying or wheel-controlling connection 
and a connection facing the vehicle body. The tubular 
U-bellows are arranged between an outer bell (30) and 
a rolling-piston (50), The walls of the outer beU (30) 
and the rolling-piston (50) have at least paniaUy varying 
diameters over the height of the corresponding component 
respectively, said walls contacting the tubular U-bellows. 
Both ends of the tubular U-bellows are sealingly fixed to 
the rolling-piston at sections having different diameters. 
The lower fixing section has a greater diameter than the 
upper fixing section. Tubular U-bellows are used which 
are embodied as differential U-bellows (11). The chamber 
(5) of said bellows is filled with a fluid and conununicates 
with a hydraulic accumulator (70) which is mounted on 
the undercairiage and/or the vehicle. Ihe present invention 
relates to a combined spring-and-sbock absorber system 
which contains a displacing element causing little £riction 
and requiring little space. 

(57) Zusammenfnssung: Die Erfindiing betrifft ein 
kombiniertes Feder-Dampfersystem zur AbstOtzung von 
Radaufhangungen oder Achsen an einem Fahrzeugaufbau 
mit einem zwischen einer radtragenden oder radfuhrenden 
Anbindung und einer fahrzeugaufbauseitigen Anbindung 
angeordneten SchlauchroUbalg, der zwischen einer 
Aussenglocke (30) und einem AbroUkolben (50) angeordnet 
ist, wobei zum einen die Aussenglocke und der AbroUkolben 
(50) jeweils uber der Hohe des entsprechenden Bauteils 
zumindest bereichsweise variierende Durcfamesser der den 
kontaktierenden Wandungen haben und zum anderen beide Enden des SchlauchroUbalgs am 

[Fortsetzung auf der ndchsten SeiieJ 
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Copy for the International Searching ^ >rity (ISA/EP) 

PATENT COOPERATION TREATY 



PCT/EPOO/08233 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

DAHMEN, Toni 
Daimlprf!hr\/<j|pr AH 

L^U 1 1 1 1 1 w 1 w III y 0 1 ^ 1 vJ 

Intellectual Property Management 
FTP-C106 

ALLEMAGNE 


Date of mailing (day/month/year) 

(\A nooomKor onnn /n/i 10 nn\ 
yj** uecemuer zuuu \U'i-, 


Applicant's or agent's file reference 
P032577/WO/1 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EPOO/08233 


International filing date (day/month/year) 
23 August 2000 (23.08.00) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor | | the agent | [ the common representative 


Name and Address 

THUROW, Gehard 
Malchensbrucke 72 
30823 Garbsen 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 1 the person | [ the name X the address | [ the nationality [ [ the residence 


Name and Address 

THUROW, Gehard 
Malchensbrucke 7 A 
30823 Garbsen 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 

X the receiving Office [ | the designated Offices concerned 
1 X[ the International Searching Authority | | the elected Offices concerned 
I 1 the International Preliminary Examining Authority | | other: 



The international Bureau of WlPO 


Authorized officer 


34« chemtn des Colombettes 


Celine Faust 


1211 Geneva 20, Switzeriand 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 003700775 
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BER DIE INTERNATIONALE ZUSKMMENARBEIT 
AUF DEM GEBIET DES PATENTWESENS 

PCT 

INTERNATIONALER RECHERCHENBERICHT 

(Artikel 18 sowie Regein 43 und 44 PCT) 



Aktenzeichen des Anmeiders Oder Anwalts 

P032577/WO/1 


j£l^£3 siehe Mitteilung uber die Ubermittlung des intemationaten 
Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit 
VORGEHEN zutreffend. nachstehender Punkt 5 


Internationales Aktenzeichen 

PCT/EP 00/08233 


Internationales Anmeldedatum 

(Tag/Monat/Jahr) 

23/08/2000 


(Fruhestes) Prioritatsdatum (Tag/Monat/Jahr) 

24/08/1999 


Anmelder 

OAIMLERCHRYSLER AG 



Dieser internationale Recherchenbericht wurde von der Internationalen RecherchenbehOrde erstellt und wird dem Anmelder gemSB 
Artikel 18 ubermitteit. EIne Kopie wird dem Internationalen Buro ubermittelt. 

Dieser internationate Recherchenbericht umfaBt insgesamt _A Blatter. 

[X| DarOber hinaus liegt ihm Jewells eine Kople der In diesem Bericht genannten Unterlagen zum Stand der Technik bei. 



1 . Grundlage des Berichts 

a. Hinslchtllch der Sprache ist die internationale Recherche auf der Grundlage der Intemationalen Anmeldung in der Sprache 
durchgefuhrt worden, in der sie eingereicht wurde, sofem unter diesem Punkt nichts anderes angegeben Ist. 



□ 



2. 
3. 



Die Internationale Recherche ist auf der Grundlage einer bei der Behdrde eingereichten Obersetzung der intemationalen 
Anmeldung (Regel 23,1 b)) durchgefuhrt wo rden. 

b. Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotid- und/oder Aminosauresequenz ist die internationale 
Recherche auf der Grundlage des Sequenzprotokolls durchgefuhrt worden, das 

I I in der intemationalen Anmeldung in Schriflicher Form enthatten ist. 

I I zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 

I I bet der Behdrde nachtrSglich in schriftlicher Form eingereicht worden ist. 

I I bei der Behorde nachtraglich in computerlesbarer Form eingereicht worden ist. 

I I Die Erkiarung, daB das nachtrSglich eingereichte schriftliche Sequenzprotokoll nicht uber den Often barungsgehalt der 
intemationalen Anmeldung im Anmeldezeitpunkt hinausgeht, wurde vorgelegt. 

I I Die Erkiarung. daB die in computerlesbarer Form erfaBten Informationen dem schriftlichen Sequenzprotokoll entsprechen, 
wurde vorgelegt. 

I [ Bestimmte Anspruche haben sich als nicht recherchierbar erwiesen (siehe Feld I). 
I I Mangelnde EinheiUichkeit der Erfindung (siehe Feld II). 

Hinsichtlich der Bezeichnung der Erfindung 

PC] wird der vom Anmelder eingereichte Wortlaut genehmigt. 
I I wurde der Wortlaut von der BehOrde wie folgt festgesetzt: 



5. 



Hinsichtlich der Zusammenfassung 

I I wird der vom Anmelder eingereichte Wortlaut genehmigt. 

wurde der Wortlaut nach Regel 38.2b) in der in Feld III angegebenen Fassung von der BehOrde festgesetzt. Der 
[Xj Anmelder kann der Beh6rde innerhalb eines Monats nach dem Datum der Absendung dieses intemationalen 

Recherchenberichts eine Stellungnahme vorlegen. 



Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu verOffentlichen: Abb. Nr. 
I X I wie vom Anmelder vorgeschlagen 

I I well der Anmelder selbst kelne Abbildung vorgeschlagen hat. 
I I well diese Abbildung die Erfindung besser kennzeichnet 



JL 



□ 



keine der Abb. 



Formblatt PCT/ISA/210 (Blatt 1) (Juli 1998) 



INTERNATIONALER RECHERCHENBERICHT 



Internationales Aktenzeichen 

PCT/EP 00/08233 



F Id III 



WORTLAUT DER ZUSAMMENFASSUNG (F rtsetzung v n Punkt 5 auf Blatt 1) 



Zeile 5: nach "AuBenglocke" ist "(30)" einzufugen; 
Ze1le 6,7: nach "Abrollkolben" ist "(50)" einzufugen; 
Zeile 15: nach "Differenzrollbalg" ist "(11)" einzufugen; 
Zeile 15: nach "Balgraum" ist "(5)" einzufugen; 
Zeile 17: nach "Hydrospeicher" ist "(70)" eizufugen; 



Formblatt PCT/ISA/210 (Fortsetzung von Blatt 1 (2))(JuIi 1998) 



INTERNATIONALI^RECHERCHENBERICHT 



I PCT 



latlonales Aktenzelchen 

PCT/EP 00/08233 



A. KLASSIFIZIERUNG DES ANMELDUNGSGEGENSTANDES 

IPK 7 F16F9/05 



Nach der Intemalionalen PalentkiasslRkalion (tPK) Oder nach der natk>nalen Klassifikation und der IPK 



B. RECHERCHIERTE GEBIETE 



Recherchterter MindestprOfstoff (Klassifikationssystem und Klassinkalionssymbole ) 

IPK 7 B62D F16F B60G 



Recherchierte aber nicht zum MindestprOfstoff getidrende Verdffentlichungen, soweit dtese unter die recherchierten Gebiete fatien 



Wahrend der intemationalen Recherche konsultierte eleldronische Datenbanic (Nanie der Datenbank und evtl. veiwendete Suchbegriffe) 

EPO-Internal , WPI Data, PAJ 



C. ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kategorie" Bezeichnung der Veroffentlk;hung, soweit erforderilch unter Angabe der in Betracht kommenden Teile 



Betr. Anspruch Nr. 



us 4 493 481 A (MERKLE JOSEF) 
15. Januar 1985 (1985-01-15) 
Spalte 6, Zeile 3-14 
Spalte 7, Zeile 48-59; Abbildungen 



GB 2 318 851 A (KINETIC LTD) 

6. Mai 1998 (1998-05-06) 

Seite 5, Zeile 12-19 

Se1te 9, Zeile 5-10; Abbildungen 8,9 

DE 195 46 645 A (FICHTEL & SACHS A6) 

27. Juni 1996 (1996-06-27) 

Spalte 5, Zeile 34-45; Abbildung 4 

DE 29 07 926 A (MESSERSCHMITT BOELKOW 
BLOHM) 4. September 1980 (1980-09-04) 
Seite 9, Zeile 1-10 



8-16 



1-7 
1-7 



6 



-/-- 



Weitere Veroffentlichungen sind der Fortsetzung von Feld C zu 
entnehmen 



Siehe Anhang Patentfamilie 



' Besondere Kategorien von angegebenen Veroffentlichungen 

'A' Veroffentlichung, die den aligemelnen Stand der Technik definiert. 
aber ntcht als besonders t}edeutsam anzusehen 1st 

'E' alteres Dokument. das jedoch erst am oder nach dem intematk>nalen 
Anmekjedatum verdffentlk^ht worden ist 

■f Verdffentlichuna dte geeignet ist, einen Prioritatsanspruch zweifelhaft er- 
scheinen zu lassen, oder durch die das Verdffentlichungsdatum einer 
anderen Im Recherchenbericht genannten Verdffentlk:hung belegt werden 
soli Oder die aus einem anderen besonderen Grund angegeben ist (wie 
ausgefuhrt) 

"O* Veroffentlichung, die sich auf eine mundltehe Offenbarung, 

eine Benutzung, etne Ausstellung Oder andere MaBnahmen bezieh! 

'P' Verdffentlichung, die vor dem Intemationalen Anmekledatum. aber nach 
dem beanspruchten Prioritatsdatum verdffentlicht worden ist 



'T' Spatere Verdffentlk:hung, die nach dem intemationalen Anmeldedatum 
Oder dem Prioritatsdatum veroffentltcht worden ist und mit der 
Anmeldung nicht kollidiert. sondem nur zum VerstSndnis des der 
ErTindung zugrundeliegenden Prinzips oder der ihr zugrundeliegenden 
Theorie angegeben ist 

'X' Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann allein aufgrund dreser Verdffentikshung nicht als neu oder auf 
erfinderischer Tatigkeit t>eruhend betrachtet werden 

■Y' Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann nteht als auf erfinderischer Tatigkeit beruhend betrachtet 
werden, wenn die Verdffentlichung mit einer oder mehreren anderen 
VerSffentltohungen dieser Kategorie in Verbindung gebracht wird und 
dtese Verbindung fQr einen Fadimann naheiiegend ist 

'&• VerSffentlichung. die Mitglied derselben Patentfamilie ist 



Datum des Atischlusses der tntematk>nalen Recherche 



5. Dezember 2000 



Absendedatum des intemationalen Recherchenberichts 



12/12/2000 



Name und Postanschrift der lntematk>nalen Recherchenbeharde 
EuropSisches Patentamt, P.B. 5818 Palentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



8evonm§chtigter Bediensteter 



Poll, A 
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l^pimatlonales Aktenzelchen 

[PCT/EP 00/08233 



C.(Fortsetzting) ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kalegorie** Bezeichnung der Verdffentlichung. soweit erfordeilich unter Angabe der in Betracht kommenden Telle 



Betr. Anspnjch Nr 



"PRODUCING A SMOOTHER CART RIDE OVER THE 
COBBLES" 

DESIGN ENGINEERING, GB, MORGAN-GRAMPIAN LTD. 
LONDON, 

1994, Seite 25 XP000420600 
ISSN: 0308-8448 

Abblldungen 

US 5 570 866 A (STEPHENS DONALD L) 
5. November 1996 (1996-11-05) 
Abblldung 2 



1,8 



Fofmblatt PCT/ISA/210 (Fortsatzung von Blatt 2) (Juii 1992) 
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IN1|te4ATIONAL SEARCH REPORT 

mlorination on patent family meml>ers 



I PC 



tmational Application No 

PCT/EP 00/08233 





r^uDiicciiiuri 




raieni rarniiy 


r^UDiiUoiion 


cited in search report 


date 




member(s) 


date 


US 4493481 A 


15-01-1985 


DE 


2750667 B 


03-05-1979 






DE 


2759433 B 


15-11-1979 






DE 


2759435 A 


04-10-1979 






FR 


2408769 A 


08-06-1979 






GB 


2008715 A,B 


06-06-1979 






IT 


1107791 B 


25-11-1985 






SE 


435039 B 


03-09-1984 






SE 


7811641 A 


13-05-1979 



GB 2318851 A 06-05-1998 AU 4611697 A 22-05-1998 

WO 9818641 A 07-05-1998 
EP 0934172 A 11-08-1999 



DE 19546645 A 27-06-1996 NONE 



DE 2907926 A 04-09-1980 EP 0015378 A 17-09-1980 

JP 1449372 C 11-07-1988 

JP 55119245 A 12-09-1980 

JP 62058415 B 05-12-1987 

US 4781363 A 01-11-1988 



US 5570866 A 05-11-1996 CA 2129785 A 01-03-1995 



Form PCT/ISA/210 (patent family annex) (July 1992) 



PATENT COOPERATION TRE/ll^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



z 



Applicant's or agent's file reference 
P032577/WO/1 


mo niDTurD Ar-Ttnim SeeNotificationofTransmitialoflntemationai Preliminarv* 
FOR FURTHER ACTIO^ Examination Report (Form PCT/IPE A/4 1 6) 


International application No. 


International filing date (day/montii/year) 


PrioritN' date (day/montfi/year) 


PCT/EPOO/08233 


23 August 2000 (23.08.00) 


24 August 1999(24.08.99) 


international Patent Classification (IPC) or national classification and IPC 




F16F 9/05 






Applicant 


DAIMLERCHRYSLER AG. 





This international preliminar>' examination report has been prepared by this International Preliminary' Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority' - 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability: 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 


□ 


III 




IV 


□ 


V 




VI 


□ 


VII 




VIII 


□ 



Date of submission of the demand 

16 February 2001 (16.02.01) 


Date of completion of this report 

26 October 2001 (26.10.2001) 


Name and mailing address of the IPEA/EP 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ational application No. 

PCT/EPOO/08233 



L Basis of the report 



1. With regard to the elements of the international application:* 



□ 



the international application as originally filed 
the description: 

pages 

pages 

pages 



1,3-19 



, as originally filed 



. filed with the demand 



2,2a 



, filed with the letter of 



20 July 2001 (20.07.2001) 



the claims: 

pages 

pages 

pages 

pages 



1.2,10.13,16 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



3-9,14,15 



filed with the leuer of 



20 July 2001 (20.07.2001) 



the drawings: 

pages 

pages 

pages 



1/3-3/3 



, as originally filed 



filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless othenvise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminar>' examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 
the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



^ I I This report has been established as if (some oT) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 

and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ationai appHcatton No. 

PCT/EPOO/08233 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



I. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 

claims Nos. 4.9.10.1 K12.13 

because: 

□ the said international application, or the said claims Nos. 
relate to the following subject matter which does not require an international preliminar>' examination (specify): 



the description, claims or drawings (indicate particular elements below) or said claims Nos. 4,9.10.1 1.12.13 
are so unclear that no meaningful opinion could be formed (specify): 

See supplemental sheet. 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

I I no international search report has been established for said claims Nos. . 



2, A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



I I the written form has not been furnished or does not comply with the standard. 

I I the computer readable form has not been furnished or does not comply with the standard. 



Form PCT/IPE A/409 (Box III) (July 1998) 





I^^Btional application No. 


liN 1 LKINA VlOiNAl^FKLLIMliNARY EXAM LIN AT I ON REPORT 


PCT/EP 00/08233 


Supplemental Box 




(To be used when the space in any of the preceding boxes is not sufficient) 




Continuation of: III 



Claims 4, 9, 10, 11, 12 and 13 contain features (the 
connecting sleeve, the two bellow parts and the U-bellow 
halves) that are not defined in the claims to which they 
refer. Consequently, the subject matter of these claims 
is not clear (PCT Article 6) . 



Form PCT/IPE A/409 (Supplemental Box) (January 1994) 



IfN I LKiNAa lUlN Alt. PKhLlMlNARY EXAMINATION REPORT 


J^kiational application No. 
^^/EP 00/08233 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabilit}'; 
citations and explanations supporting such statement 


1 . Statement 








Novelty (N) 


Claims 


1,2,5,6,7,8,14,15 YES 




Claims 




NO 


Inventive step (IS) 


Claims 


7,8, 14, 15 YES 




Claims 


1.- 


2,5,6 NO 


Industrial applicability (lA) 


Claims 


1,2,5,6,7,8,14,15 yes 




Claims 




NO 



2. Citations and explanations 



US-A-4^ 493 481 (Dl) corresponds to the closest prior 
art . 

It shows 

a combined spring-and-shock absorber system 1 (in 
particular, column 2, lines 34 to 62 and the words 
"damping effects" in line 44) to support wheel 
suspensions or axles on a vehicle body with tubular 
U-bellows 2 arranged between a wheel-carrying or 
wheel-controlling connection 18 and a connection 17 
on the vehicle body, said bellows being arranged 
between an outer bell 9 and a rolling piston 8, the 
outer bell and the rolling piston each having above 
the height of the corresponding component at least 
in areas varying diameters of the walls contacting 
the tubular U-bellows and both ends of the tubular 
U-bellows being fastened to the rolling piston on 
sections with different diameters 13, 14 to form a 
seal, the lower fastening section 13 having a larger 
diameter than the upper fastening section 14 and the 
bellows space being filled with a fluid (in this 
case air) . 

The subject matter of Claim 1 differs from Dl in 



Form PCT/IPE A/409 (Box V) (Januar>' 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 




lational application No. 
/EP 00/08233 



that the bellows space communicates with a hydraulic 
accumulator mounted on the undercarriage and/or the 
vehicle . 

However, this distinguishing features was used for 
the purpose of regulating the spring behaviour and 
spring height in a similar device, cf. GB-A-2 318 
851 (D2) . If a person skilled in the art wants to 
achieve the same aim for a device as- described in 
Dl, said person can readily use the features with 
like effect. In this manner, said person would 
arrive at a device according to Claim 1 without 
being inventive. 

The subject matter of Claim 1 therefore does not 
involve an inventive step (PCT Article 33(3)). 

With respect to the features of Claims 2 and 5 D2 
describes the same advantages as the present 
application- A person skilled in the art would 
therefore consider it a standard structural measure 
to include these features in the device described in 
Dl. 

The selection of a water-alcohol solution for the 
fluid according to Claim 6 does not pose a person 
skilled in the art any difficulty. 

Claims 2, 5 and 6 do not satisfy the requirement of 
PCT Article 33 (3) . 

The prior art does not disclose nor suggest the 
features of Claim 7. 

Claim 7 meets the requirements of PCT Article 33(3). 
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The other features of Claim 8 as compared with Dl, 
in which the volume enclosed by the differential U- 
bellows is connected via connecting sleeves in the 
wall of the outer bell to a storage volume and to a 
pressure pump to be controllable, are not disclosed 
in or suggested by the prior art. 

The subject matter of Claim 8 is therefore 
considered novel and inventive. 

Claims 14 and 15 depend on Claim 8. 

Consequently, Claims 8, 14 and 15 meet the 
requirements of PCT Article 33(2) and (3). 



Form PCT/IPE A/409 (Box V) (January 1994) 



INTERNATJONALJPRELIMINARY EXAMINATION REPORT 



Inj^Hional application No. 
P^^EP 00/08233 



VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 



Although Claim 1 is the proper two-part form, the 
feature, in which the bellows space is filled with a 
fluid, should not have been included in the 
characterising part, since it was disclosed in Dl in 
conjunction with the features defined in the preamble 
(PCT Rule 6. 3 (b) ) . 

Although Claim 8 is the proper two-part form, the 
feature, in which the bellows spaces is filled with a 
gas, should not have been included in the characterising 
part, since it was disclosed in Dl in conjunction with 
the features defined in the preamble (PCT Rule 6.3(b)). 

The features of the preamble of Claims 1 and 8 have not 
been provided with reference signs in parentheses (PCT 
Rule 6.2 (b) ) . 
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roll bellows. Due to the low gas pressure and the use of a 
differential roll bellows, this design requires an 
installation space of an excessively large volume. 

In addition, from German Patent 2 97 02 927 CI, a spring-and- 
shock-absorber system is known, which is composed of a 
displacement device without a bellows, a hydraulic 
accumulator, and a hydraulic line connecting these parts. In 
the hydraulic line, a mechanical choker valve is arranged. The 
displacement device, as is familiar in a hydropneumatic spring 
system, connects the vehicle wheel suspension to the vehicle 
body. The system is filled with a hydraulic fluid. The latter, 
when a vehicle wheel is spring deflected, is forced through 
the choker valve into a hydraulic accumulator. The flow 
resistance of the choker valve generates a damping force, 
whereas the compression of the gas voliome in the hydraulic 
accumulator creates a spring force. In accordance with the 
principle of displacement presented here, a displacement 
piston plunges into a displacement cylinder. Both parts move 
in a guiding and sealing interaction, so as to generate 
friction against each -other. The friction impairs" the response 
time of the spring-and-shock-absorber system, so that when it 
is used in a vehicle, the driving comfort of wheels supported 
by this system is not optimal. 

U.S. Patent A 4,493,481 depicts a pneumatic spring for motor 
vehicles having a closed spring volume and two effective, 
changeable spring surfaces, whose sizes are a function of the 
spring elongation, and which are supported in a coaxial manner 
against each other, the spring surfaces being of different 
sizes, mutually acted upon by pressure, and facing away from 
each other. 
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The tubular roll bellows is secured on both ends, having the 
same diameters, on the rolling piston and is configured as a 
one-piece tubular roll bellows. 

In British Patent A 2,318,851, a multi-bellows spring system 
having hydraulic accumulators connected by lines is described. 
Two separate, enclosed bellows, that are different in size, 
have each available to it its own hydraulic accumulator. These 
are two systems that are separated from each other 
hydraulically, each bellows, viewed in the spring direction, 
on the chassis side and on the wheel-controlling side, having 
the same piston surfaces. The bellows are essentially 
freestanding bellows, whereas in the exemplary embodiments 
according to the invention, the bellows are supported over 
virtually the entire area between an outer bell and a rolling 
piston. Between the bellows, there is a mechanical 
transmission element that is independent of the bellows. 

From numerous publications and from practice, diverse motor 
vehicle air spring systems are known. They are essentially 
composed of a roll bellows that encloses a volume of air and 
that is bordered on its one end by a chassis-fixed covering 
plate and on its other end by a wheel-side rolling- piston. 
Conventional air spring systems of this type have no 
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3* The combined spring-and-shock-absorber system as recited in 
Claim 1, 

wherein both ends of the two bellows parts (12, 13), facing 
each other, of the mounted differential roll bellows (11) are 
connected to each other by a connecting sleeve (14). 

4 . The combined spring-and-shock-absorber system as recited in 
Claim 1, 

wherein the connecting sleeve (14) has a working line (76) 
that passes through the outer bell (30) . 

5. The combined spring-and-shock-absorber system as recited in 
Claim 1, 

wherein at least one restrictor or at least two throttle 
return valves (77, 48, 64) are arranged in the fluid flow 
between the bellows interior (5) and the hydraulic accumulator 
(70, 44, 62) . 

6. The combined spring-and-shock-absorber system as recited in 
Claim 1, 

wherein the fluid (1) is a water-alcohol solution. 

7. The combined spring-and-shock-absorber system as recited in 
Claim 1, 

wherein the bellows interior (5) is connected via a supply 
line in the automotive works for realizing an active spring- 
and-shock-absorber system having an external fluid supply. 

8. The combined spring-and-shock-absorber system for 
supporting wheel suspensions or axles on a vehicle body using 
a tubular roll bellows arranged between a wheel-bearing or 
wheel- 
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controlling connection and a connection on the vehicle body 
side, the bellows being arranged between an outer bell and a 
rolling piston, the outer bell and the rolling piston, in each 
case, over the height of the corresponding component, having 
at least partially varying diameters with respect to the walls 
that contact the tubular roll bellows, and both ends of the 
tubular roll bellows being sealingly secured on the rolling 
piston at segments having different diameters, the lower 
mounting section having a larger diameter than the upper 
mounting section, 
wherein 

- the bellows interior (5) is filled with a gas, 

- the volume (bellows interior 5) enclosed by the differential 
roll bellows (11), via tubular connectors (76, 82) located in 
the wall of the outer bell (30) , is controllably connected to 
an accumulator volume (70) and to a pressure pump (supply 
medium) . 

9* The combined spring-and-shock-absorber system as recited in 

Claim 8, 

wherein 

- the two bellows parts (12, 13) constitute a differential 
roll bellows (11) , 

- the upper segment (51) and the lower segment (55) constitute 
a differential roll bellows (50), 

- the two bellows parts (12, 13) of the differential roll 
bellows (11) and the upper and lower segments (51, 55) of the 
differential piston (50) being arranged opposite each other. 
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14. The combined spring-and-shock-absorber system as recited 
in Claims 8 through 14, 

wherein the rolling piston (50) is configured in a hollow 
cylindrical fashion to receive a shock absorber (80), the one 
end of the shock absorber being mounted fixedly on the lower 
end of the rolling piston (88) , and the other end of the shock 
absorber (shock absorber rod 81) being secured fixedly on a 
covering plate (86) located on the outer bell (30) . 

15. The combined spring-and-shock-absorber system as recited 
in Claims 8 through 15, 

wherein the rolling piston (50) is configured in a hollow 
cylindrical fashion and, as a shock-absorber tube, is part of 
an enclosed shock absorber (80) . 



NY01 451.623 v 1 



5 



Revised Pages 



